The evolutionary direction of shifts between bee pollination and bat pollination has been studied in few clades, and in each case, the change was from bees to bats ( Mori et al., 2007 ; Perret et al., 2007 ; Knox et al., 2008 ; Tripp and Manos, 2008 ) . It has therefore been suggested that bat pollination may be an evolutionary dead end with respect to the potential for exploiting new pollinators, based on the idea that specialized states can be diffi cult to move away from ( Tripp and Manos, 2008 ) . Bat pollination is interpreted as specialized because it involves a distinct set of correlated adaptations such as nocturnal anthesis, abundant nectar, relatively large fl owers exposed on sturdy peduncles or in suitably placed infl orescences, and a musty, fetid, and pungent smell that is unattractive to bees ( Helversen, 1993 ; Pettersson et al., 2004 ; Fleming et al., 2009 ) . It is unclear, however, why selection might not sometimes favor returns to less energy-costly pollination modes and thus shifts away from bat pollination.
A medium-sized genus with well-documented bat and bee pollination is Cayaponia ( Vogel, 1958 ( Vogel, , 1969 Heithaus, 1979 ; Steentoft, 1988 ; Sazima et al., 1996 ; Queiroz-C á mara et al., 2004 ; Ramirez, 2004 ) . Most of its ~60 species are large perennial climbers growing in rainforest or along forest margins; fewer species occur in deciduous forest or scrubland. Appendix S1 (see Supplemental Data with the online version of this article) lists all names published in the genus and their current status. The geographic range of Cayaponia extends from 35 ° S in Uruguay to 35 ° N in Oklahoma. Cayaponia species are usually monoecious and have whitish or yellow-greenish fl owers measuring 1 -3 cm in diameter.
Besides its apparent bee/bat pollinator shifts, Cayaponia is interesting biogeographically because it has one or two species in Madagascar and West Africa (S ã o Tom é , Senegal, Guinea Bissau, Ivory Coast, Ghana, Cameroon, Gabon, Congo) as well as an endemic species on Fernando de Noronha Island, 357 km off the coast of Brazil ( Fig. 1 ) . A phylogeny of the genus therefore contributes to our understanding of trans-Atlantic range disjunctions. Such range disjunctions are known from 110 genus-level groups of fl owering plants ( Renner, 2004 ) . Some 20 have now been analyzed with molecular-phylogenetic data, and in most cases, molecular clocks yield such young ages that long-distance dispersal is the only plausible explanation for the disjunctions. Each additional transatlantic clade that is analyzed contributes data to an eventual meta-analysis answering the question whether dispersal was predominantly in one direction, as suggested by wind patterns, but not sea currents ( Renner, 2004 ) .
Family-wide molecular-phylogenetic analyses have confi rmed that Cayaponia belongs in the Cucurbiteae, where it is DNA isolation, amplifi cation, sequencing, and alignment -Total genomic DNA was isolated from silica-dried leaves and herbarium specimens using the NucleoSpin plant kit (Macherey-Nagel, D ü ren, Germany). DNA amplifi cation by polymerase chain reaction, fragment purifi cation, and cycle sequencing followed the protocols described in Kocyan et al. (2007) . We amplifi ed the following chloroplast markers: the trnL intron, the adjacent trnL-F intergenic spacer, the rpl20 -rps12 intergenic spacer between the ribosomal protein genes S12 and L20, and the trnH-psbA intergenic spacer. Primers for the fi rst two regions were those of Taberlet et al. (1991) and Kocyan et al. (2007) . The trnH-psbA spacer was amplifi ed with the primers listed in Volz and Renner (2009) . The ITS region, including 130 nucleotides of the 3 ′ end of the 18S gene, the 5.8S gene, and 110 nucleotides of the 5 ′ end of the 25S gene, was amplifi ed using the primers of Balthazar et al. (2000) . Sequencing primers were the same as used for DNA amplifi cation. Both strands were sequenced and compared to generate consensus sequences in Sequencher (v. 4.1.2, Gene Codes Corp., Ann Arbor, Michigan, USA). Sequence alignment was done manually in the program MacClade v. 4.0.6 ( Maddison and Maddison, 2003 ) . Forty-four informative insertions or deletions (indels), most of them in the trn intron, were manually coded as characters.
Phylogenetic analyses -Maximum likelihood (ML) searches and ML bootstrapping (using 100 replicates) relied on the program RAxML v. 7.0.4 ( Stamatakis et al., 2008 ) and used the GTR + Γ model with 25 rate categories. Analyses of the separate plastid and nuclear data partitions produced congruent phylogenetic estimates, with all areas of discordance being restricted to branches with low support (i.e., bootstrap proportions < 60%). Given this congruence, the data were concatenated, with separate model parameters for the plastid and nuclear data partitions estimated in RAxML. We also analyzed the data with and without the coded indel characters.
Bayesian inference also used the GTR + Γ model (with the default four rate categories) and relied on the program MrBayes v. 3 ( Ronquist and Huelsenbeck, 2003 ) . We again analyzed the combined data set with separate models for the plastid and nuclear data partitions, allowing partition models to vary by unlinking gamma shapes and transition matrices. Markov chain Monte Carlo (MCMC) runs started from independent random trees, were repeated twice, and extended for 1 million generations, with trees sampled every 100th generation. Convergence was assessed by checking that the standard deviations of split frequencies were < 0.01; that the convergence diagnostic (the potential scale reduction factor given by MrBayes) approached one; and by examining the plot provided by MrBayes of the generation number vs. the log probability of the data. Trees saved prior to convergence were most closely related to Selysia , Abobra , and Cionosicys ( Kocyan et al., 2007 ; Schaefer et al., 2009 ). These family studies, however, only included three species of Cayaponia and one each of Cionosicys , Abobra , and Selysia . Therefore, they could not fully evaluate relationships among these genera. Morphologically, Cionosicys , with four or fi ve species, differs from Cayaponia in its fl eshy, melon-type fruit (with > 14 seeds), compared with the typical berry of the latter ( Jeffrey, 1971 ; Grayum, 2009 ). The monotypic Abobra has narrow, nonrefl exed stigmas and linearly elongated seeds, while Cayaponia has broad, refl exed stigmas and ovate-oblong to compressed seeds ( Cogniaux, 1881 ; P. Duchen, personal observation). The third genus, Selysia, with four species, is traditionally keyed out against Cayaponia by its triangular seeds and stamen morphology ( Jeffrey, 1971 ).
Here we use molecular markers from the chloroplast and nuclear genomes, molecular clock dating, and ancestral trait reconstruction to test the monophyly and relationships of Cayaponia , Cionosicys , and Selysia ( Abobra has only one species) and then to answer three questions: (1) What was the frequency and direction of shifts between bats and bees as pollinators, and what was the ecological context of the shifts? (2) What is the role of habitat shifts in the evolution of Cayaponia ? and (3) what is the relationship of the African and Madagascan species (or forms) of Cayaponia to each other and to the South American ones? Because we found Selysia (including the type of the genus name) deeply nested inside Cayaponia , the necessary nomenclatural changes are made at the end of this paper.
MATERIALS AND METHODS
Taxon sampling -Appendix 1 provides a list of the species included in this study, with the geographic origin of material and GenBank accession numbers for all sequences. To detect intraspecifi c variation in C. africana , we sequenced seven accessions for this species that came from Senegal, Guinea-Bissau, Liberia, Gabon, Sao Tom é , and Madagascar. We generated 184 new sequences for this study. In addition, the fi rst author studied 1908 collections from 19 European and American institutions (AAU, B, BM [only Selysia ], BR, C, COI, F, G, GH, K, LISC, LPB, M, MO, SEL, U, USF, VEN and WAG, herbarium acronyms follow Index Herbariorum at http://sciweb.nybg.org/science2/IndexHerbariorum.asp). Of the four species of Selysia [ S. bidentata R. J. Hampshire, S. states in the 34-accession tree. Because C. cabocla has a mix of bat-and beeadapted fl oral traits ; Appendix 2), we reran the analysis with C. cabocla coded either as bee-pollinated or as unknown.
Molecular clock analyses -We used Bayesian time estimation with an uncorrelated-rates model as implemented in the program BEAST v. 1.4.8 . The alignment comprised 31 accessions, including Anacaona , Calycophysum , Penelopeia , and Tecunumania (sequences from Schaefer et al., 2009 ) for calibration purposes because there are no Cayaponia fossils. The split between the monotypic genera Anacaona and Penelopeia , which are endemic to Hispaniola, was set to maximally 20 million years ago (Ma), with a log-normal prior distribution. Dominican amber, dated to 15 to 20 Ma, provides a proxy for the presence of tropical forests on Hispaniola ( IturraldeVinent and MacPhee, 1996 ) and thus for the maximum age of this Hispaniolan clade adapted to humid montane forest. Another calibration came from the Cucurbitaceae chronogram of Schaefer et al., which shows an age of 16 ± 3 Myr for the Cionosicys/Cayaponia stem node. We used a normal prior distribution and a standard deviation of 1.53 for this node. Analyses used a Yule tree prior and the GTR + Γ model with four rate categories. MCMC chains were run for 10 million generations, sampling every 1000th generation. Of the 10001 posterior trees, we left out the fi rst 1000 as burn-in. Convergence was checked using the program Tracer v. 1.4.1 , and fi nal trees were edited in the program FigTree v. 1.3.1 ( http://tree.bio.ed.ac.uk/software/figtree ) Biogeographic analyses -To infer the geographical unfolding of Cayaponia , we used ancestral area reconstruction ( Ronquist, 1994 ) as implemented in the DIVA software ( Ronquist, 1997 ) . We estimated geographic regions as an unordered multistate character using the following four states: (1) Africa, (2) Caribbean, discarded as burn-in (1000 trees), and a consensus tree was constructed from the remaining trees.
Ancestral state reconstruction -To analyze habitat shifts and the evolution of pollination syndromes, we used a data set with 34 accessions to reduce within-species sampling (which might have infl ated likelihoods) and zerolength branches (from near-identical sequences). The data included the Cucurbiteae Anacaona , Calycophysum , Penelopeia , and Tecunumania as additional outgroups. Information about species ' typical habitats (i.e., the vegetation types in which they occur) was taken from herbarium labels. To crosscheck habitat label information, we plotted species occurrences using geographic coordinates from collection localities (taken from Cayaponia herbarium sheets on loan for this study) and then compared species ranges with the vegetation map of South America ( Eva et al., 2004 ) and other biome maps (http://www.marietta.edu/~biol/biomes/biome_main.htm). Based on this information, we categorized Cayaponia habitats into three unordered states (0) rainforest; (1) savanna, grasslands, and disturbed habitats (including Brazilian Cerrado and Argentinean pampas); and (2) seasonal forest (for the northernmost species). The habitat scoring of each species is shown in Appendix 2. To assign species to pollination syndrome, we relied on published studies, personal communications from colleagues, and in a few cases, fl ower color, size, and anthesis times as listed in Appendix 2.
Ancestral states for " habitat " and " pollination syndrome " were inferred under maximum likelihood as implemented in the program Mesquite v. 2.72 ( Maddison and Maddison, 2009 ; http://mesquiteproject.org/mesquite/mesquite. html) using the Markov k -state one-parameter model, which assumes a single rate for all transitions between character states. We let Mesquite estimate the transition parameters of the model, based on the ML branch lengths and tip trait lination occurred at least twice, once in the most recent common ancestor of the C. quinqueloba/C. triangularis clade around 8.5 Ma ( Fig. 4 ) , and a second time in the ancestor of C. espelina or the common ancestor of C. espelina and C. rugosa at around 6 Ma ( Fig. 4 ) . Of the outgroups, Calycophysum pedunculatum and Cionosicys guabubu are bat-pollinated, while C. macranthus and Abobra tenuifolia apparently shifted to bee pollination ( Fig. 5 ) . Recoding C. cabocla as bee-pollinated instead of unknown (Materials and Methods) did not change these inferences, but reduced the likelihood of bat pollination being ancestral at the nodes immediately below C. cabocla and C. pilosa .
DISCUSSION
Inclusion of Selysia in Cayaponia -Results of this study show that Selysia belongs in Cayaponia . Selysia was thought to differ mainly in its triangular seeds, compared to oblong-ovate seeds in Cayaponia , and its free anther-thecae compared to the joined ones in Cayaponia ( Jeffrey, 1971 ) . However, free thecae are also found in some Cayaponia (e.g., C. quinqueloba ), and Selysia bidentata has ovate rather than triangular seeds ( Knapp and Hampshire, 1994 ) , breaking down these distinctions. The four species of Selysia differ from each other by a combination of leaf shape (lobed vs. unlobed) and the presence/absence of hair tufts on the underside of the leaf base on either side of the midrib ( Knapp and Hampshire, 1994 ) . In habit, they all resemble Cayaponia . Both genera occur in similar habitats, and the geographic range of Selysia (Nicaragua to Peru) is enclosed in that of Cayaponia (North America to Uruguay plus Africa). There is thus no morphological or ecological trait arguing against the inclusion of Selysia in Cayaponia , and we therefore make the formal name transfers at the end of this paper.
Biogeography, dispersal, and habitat shifts -Dispersal to Africa took place during the Pliocene, 2 -5 Ma and may have been mediated by the Atlantic current from northeastern Brazil to northwest Africa (as hypothesized for other angiosperms with trans-Atlantic disjunctions; Renner, 2004 ) . That Cayaponia fruits or seeds may sometimes be dispersed considerable distances overseas is implied by C. noronhae , the seeds of which are eaten (and presumably occasionally dispersed) by the spotted dove Zenaida maculata (Vieill.), which is endemic on the island Fernando de Noronha, 357 km off the coast of northeast Brazil ( Ridley, 1930 ) . Also, tropical cyclones (hurricanes, typhoons) were much more frequent during the early Pliocene (3 -5 Ma) than they are today ( Fedorov et al., 2010 Roosmalen, 1985 ; Link and Fiore, 2006 ) ; freshwater herbivorous fi shes also take the fruits (herbarium specimen label N. M. Heyde 469 , Herbarium Utrecht). There is even evidence of C. cruegeri occurring on fl oating mats in the Suriname River, already close to the Atlantic ocean (herbarium specimen label J. van Donselaar 3854 , Herbarium Utrecht). These observations fi t with the inferred long-distance dispersal of the ancestor of C. africana from South America to Africa. Conceivably, there was a stepping-stone progression, with islands such as Fernando de Noronha perhaps providing one " foothold, " and the islands S ã o Tom é , Pr í ncipe, and Annobon, 400 km off the coast of West Africa (which harbor C. africana ), another. Due to lack of suitable material, we were unable to assess the (3) Central America, and (4) South America. Cayaponia quinqueloba , which occurs in North America, was grouped with Central America. A comparison of the parsimony-based DIVA approach with the maximum likelihood approach taken in the biogeographic program Lagrange ( Clark et al., 2008 ) , using an empirical study system, found that these methods yielded similar results, suggesting that it may be worthwhile to explore the implications of a simple DIVA analysis.
RESULTS
Paraphyly of Cayaponia without Selysia -The plastid DNA matrix comprised 1768 aligned nucleotides of rpl20-rps12 , trnH-psbA , trnL , and trnL-F from 42 accessions representing 30 ingroup species and eight accessions representing four outgroup species. The nuclear ITS matrix consisted of 893 aligned nucleotides from 35 accessions representing 34 ingroup and one outgroup species. With the 44 coded indels included, the matrix comprised 2705 characters. Maximum likelihood analyses of the individual loci and of the matrix with or without the coded indels revealed no topological contradictions in any of the statistically supported nodes. The combined matrix comprised 27% empty cells. The topology of the resulting ML tree ( Fig. 2 from the matrix that included the coded indels) is identical to the Bayesian consensus tree (not shown) in all statistically supported nodes. Cayaponia is monophyletic (with 99% ML bootstrap support and 100% posterior probability) with Abobra as sister, and Cionosicys as the next closest clade. Selysia cordata , S. prunifera , and S. smithii form a clade that is deeply embedded in Cayaponia . The seven accessions of C. africana also cluster together, but some (e.g., C. africana var. madagascariensis ) have rather long branches ( Fig. 2 ) .
Habitat shifts -The inferred habitat of the most recent common ancestor of Cayaponia is tropical rainforest ( Fig. 3 ) . Shifts to more open (savanna) vegetation occurred fi ve times: (1) in the common ancestor of C. pilosa and C. cabocla (restricted mostly to southern Brazil), (2) within C. africana , which began diverging on the African continent 1 -2 Ma ( Fig. 4 ) , (3) in the common ancestor of C. espelina and C. rugosa (Argentinean pampas and Brazilian Cerrado), which diverged from its sister clade about 6 ± 3 Ma ( Fig. 4 ) , (4) in C. americana or the common ancestor of C. racemosa and C. americana , and (5) in the Mexican C. attenuata . A shift from rainforest to subtropical deciduous vegetation occurred in the North American C. quinqueloba .
Biogeography -The DIVA analysis yielded South America as the ancestral region of the most recent common ancestor of Cayaponia . Central America (here including North America, which has only one species), and the Caribbean were occupied more recently. Some islands in the Greater Antilles and West Caribbean harbor both C. americana and C. racemosa , which differ in fruit size and whether fruits are borne solitary or in racemes ( Jeffrey, 1971 ; P. Duchen, personal observation); C. racemosa , but not C. americana , also occurs in the Guianas. Dispersal of Cayaponia to Africa occurred between 5 and 2 Ma, as inferred from the stem and crown ages of C. africana ( Fig. 4 ) . Of the numerous species not included in the DIVA analysis, 18 -19 are from the Amazon basin, 3 -4 from Central America, and 14 -15 from southern Brazil/northern Argentina. Running a DIVA analysis using the full species tree (with 30 ingroup species) was not possible because the program cannot handle polytomies.
Pollinator shifts -The most recent common ancestor of Cayaponia likely was bat-pollinated ( Fig. 5 ) . Shifts to bee pol-genetic distance between C. noronhae and C. africana , but the presence of Cayaponia on these islands attests to its capacity to establish following transoceanic dispersal.
Regarding the African species C. africana , our results show intraspecifi c variation among the West African accessions from Senegal south to Gabon (see Fig. 2 , orange clade), fi tting with the Angolan material sometimes being assigned to a separate species, C. multiglandulosa ( Fernandes, 1959 ) . This species is supposed to differ from C. africana in the larger number of glands on the leaf base (7 -9 glands at each side of the rib). Material from Angola will need to be sequenced to assess whether some of the haplotypes in our sampling actually represent C. multiglandulosa , not C. africana . The seven accessions we studied did not differ in the number of glands at their leaf bases, however. The single accession from Madagascar ( Figs. 1 and 2 ) is insuffi cient to resolve whether the Madagascan populations of C. africana derive from anthropogenic introductions. Madagascan plants have been ranked as var. madagascariensis based on difference in fruit shape ( Keraudren, 1968 ) , and it has been conjectured that they are native ( Keraudren, 1968 ) . At least one Cayaponia species, however, has defi nitely been introduced to the Old World by man, namely C. martiana , which occurs naturally in northern Argentina, Paraguay, and Uruguay, but was brought to the Bogor Botanical Garden (Buitenzorg, Java) during the second decade of the 20th century and then escaped from cultivation ( Jeffrey, 1971 ) . A collection made by van Steenis ( nr. 12038 , Gray Herbarium Harvard) in forest near Besuki in 1940 suggests that the species has become naturalized in the Javanese fl ora ( Jeffrey, 1971 ) .
Habitat reconstruction ( Fig. 3 ) yielded rainforest as the most likely ancestral habitat of Cayaponia (including Selysia ). The extant radiation of Cayaponia appears to date to the Miocene, some 12 Ma ( Fig. 4 ) , with many of today ' s species originating over the course of the Pliocene. At the beginning of the Miocene, rainforests in South America were well established but began being replaced by woodland and savannas during the relatively drycool climates that predominated in Miocene South America ( Bredenkamp et al., 2002 ) . The evolution of species adapted to open habitats ( Fig. 3 ) , as well as shifts from bat to bee pollination ( Fig. 5 ), both correlate with the Miocene origin of savannas. Clearly, however, our habitat categories of open vegetation (grasslands, scrubland, savannas) vs. forest are insuffi cient descriptors of the habitat diversity occupied by Cayaponia (the state " seasonal Fig. 5 . Shifts between bat and bee pollination during the evolution of Cayaponia inferred on a preferred maximum likelihood tree under maximum likelihood optimization. Color codes for character states are explained in the legend, pie diagrams at nodes represent likelihoods, and Appendix 2 lists the sources for each scoring. Arrows indicate shifts from bat to bee pollination in the ingroup (black arrows) and the outgroup (red arrows). The asterisk indicates the most recent common ancestor of Cayaponia . [Vol. 97 not included in our trait reconstructions might change the inferred ancestral pollination syndrome, although probably not the ancestral habitat, given that the majority of the non-included species occur in rainforests. The species sequenced for our study are those most commonly collected; of 1764 collections identifi ed to species, 1340 (76%) belong to the 30 Cayaponia species sequenced here. To test the inferred correlation between transition into open habitat and transition from bat to bee pollination it will be necessary to include the rarely collected species, together with information on their pollinators. It would be surprising, however, if the addition of such information were to affect both inferred switches from bat to bee pollination since the likewise bat-pollinated species-poor outgroup genera are well represented in our study and partly determine the likely evolutionary direction from bats to bees. The differences among the four species of Selysia are discussed in Jeffrey (1971) and Knapp and Hampshire (1994 forest " occurred only once and therefore had no weight in the ancestral habitat reconstruction). Most species of Cayaponia (including Selysia ) occur at < 1000 m a.s.l., a few occur at 1000 -2000 m, and only C. boliviensis , C. buraeavii , C. glandulosa , and C. simplicifolia reach altitudes up to 3000 m a.s.l. The highest collection we have seen is a C. simplicifolia plant from 3750 m a.s.l. in the Andes of Colombia. In the United States, C. quinqueloba grows in areas with winter temperatures as low as − 6 ° C (Oklahoma). Unfortunately, there is no pollinator information for any of the highestranging species, so that a possible correlation between pollinators and altitude cannot yet be tested.
Pollinator shifts -To our knowledge, Cayaponia is the fi rst clade in which pollinator shifts from bats to bees have been inferred. Other studies of genera with bee-and bat-pollinated species all inferred shifts in the other direction ( Mori et al., 2007 ; Perret et al., 2007 ; Knox et al., 2008 ; Tripp and Manos, 2008 ; N. Muchhala, University of Miami, personal communication), and bat pollination has even been interpreted as an evolutionary dead end ( Tripp and Manos, 2008 ) . Clearly, fl owers pollinated by bees or bats differ in numerous traits. Bat-pollinated species produce large nocturnal fl owers with copious nectar and usually a musty smell ( Helversen, 1993 ; Pettersson et al., 2004 ; Fleming et al., 2009 ). Bee-pollinated species have much smaller, diurnal, and sweet-smelling fl owers. In Cayaponia , the transition between these syndromes appears to have happened not only once but twice, with some species, such as C. cabocla , apparently in transition between bat and bee pollination. We therefore ran analyses with C. cabocla coded as bee-pollinated or as unknown (Materials and Methods; Results). This dioecious Brazilian liana has nocturnal bell-shaped greenish fl owers that have a slightly sweet smell . Anthesis lasts from 0200 to 1800 hours, and the fl owers are pollinated early in the morning by a large species of Colletidae ( Caupolicana ) . Nectar production in both male and female fl owers is abundant, reaching 214 µ L, with a sugar concentration of around 23 -29%. Other " transitional " species may be Cayaponia macrocalyx and Cionosicys macranthus , both of which are bee-pollinated early in the morning (Appendix 2).
The ecological context of the shifts from bats to bees in Cayaponia appears to have been expansion into open habitats, such as the Brazilian savannas (Cerrado) and Argentinean pampas ( Fig. 3 and 5 ) . The North American C. quinqueloba , which occurs in swampy seasonal forest and on riverbanks, also is beepollinated, judging from its small fl owers and diurnal anthesis. That pollinator shifts between bees and bats may correlate with habitat shift makes ecological sense since nectar-taking bats, mainly Glossophaginae, are reluctant to forage in open, disturbed habitats ( Quesada et al., 2003 ) . The four angiosperm clades in which the inferred direction of pollinator shifts went from bees to bats are the tree family Lecythidaceae ( Mori et al., 2007 ; but only one of three bat-pollinated species is included in the relevant phylogeny), certain shrubby Gesneriaceae ( Perret et al., 2007 ;  bat pollination evolved at least twice), shrubby Lobeliaceae ( Knox et al., 2008 ; bat pollination evolved from hummingbird pollination, and there is at least one reversal), and a shrub genus of Acanthaceae ( Tripp and Manos, 2008 ) . None of these four cases involves habitat shifts away from forest vegetation to savannas, which appear to have been the driving factor for the pollinator shifts from bats to bees in Cayaponia .
A caveat concerning our inferences about the habitat and pollinator shifts in Cayaponia is that they are based on only 22 -23 of the 60 species of Cayaponia . Adding the numerous species
